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Section A [ 45 marks ]

Answer all questions.

Write your answers in the spaces provided on the question paper. 

1
A car engine is leaking oil. The drops hit the ground at regular time intervals, once every 2 s. Fig. 1 shows the pattern of drops it leaves on part of the journey and the distance between consecutive drops. 
[image: image1.wmf]

(a) Calculate the speed of the car before it reaches the signs. 


     [2]

Time interval = 2 s  

Total time = 5 x 2 = 10 s
[1]

Speed = Total dist/ total time = 50 / 10 = 5 m/s


[1]
(b) How can you tell the car is accelerating after it reaches the signs?              [2]

The distance for each time interval increases [1] with increase in time.[1] 
………………………………………………………………………………...

………………………………………………………………………………...

………………………………………………………………………………...


(c)
Calculate the acceleration after the car passes the signs.                              [3]



Final velocity at 140 m = (140 – 110)/ 2 = 15 m/s 

Initial velocity at 65 m = (65- 50) / 2 = 7.5 m/s

a  = (v – u ) / t = (15 – 7.5) / 6 =  1.25 m/s2
2
A crane is used to lower containers to the deck of ship. The speed at which the containers are lowered is controlled by pushing a brake pad against a brake drum. 



The crane is used to lower a container of mass 1 000 kg through 15 m into a ship at a steady speed. 

(a) Calculate the potential energy lost by the container during the lowering.    [2]
PE loss = mgh 
[1]

    = 1000 (10)15 = 150 000 J  [1] 

(b)
During the process of lowering, the container slips and falls into the deck. 

(i)
What type of energy does the container gain as it falls?

     [1]


Kinetic energy 
(ii)
What is the velocity of the container as it hits the deck of the ship?  [2]




State any assumptions


By principle of conservation of energy, 



Loss in PE = Gain in KE

[1]


150 000 = ½ m v2




v = 17.3 m/s

[1]

(iii)
What is the power generated if the fall occurs in 5 sec?

     [2]


Power = WD / t 

[1]

= 150 000 / 5



=
30 000 W 
3
A metre rule is observed to be balanced at the 45 cm mark as shown in Fig. 3.1

An additional load of 2 N is placed on the metre rule at the 90 cm mark as shown in Fig. 3.2. 









Where should the pivot point be located to balance the metre rule again if the metre rule has a mass of 400 g?







     [3]
 Let the pivot point location be x m 




By principle of moment, 

                                            }   [1]


Sum of clockwise moment = Sum of anti clockwise moment    }


4 x   (x -0.45) 

=
2 (0.9 – x)

[1]




x = 0.6 m 


[1]
4
(a)
Physical property which varies with temperature may be used to measure  

 

temperature. 



Give two different examples of such physical properties. 


     [2]

Expansion of liquid and resistance of a wire. …………………………………………………………………………...



………………………………………………………………………………...



………………………………………………………………………………...



………………………………………………………………………………...



………………………………………………………………………………...

(b) A thermocouple thermometer is calibrated at 0oC and 100oC. The results are shown in the table. 

	Temperature / oC
	0
	100

	Thermocouple output / mV
	0
	32


(i)
Calculate the recorded temperature when the output of the thermocouple is 22 mV. 






     [2]





difference in voltage output = 32 mV




difference in temperature = 100oC




1 mV is equivalent to 3.125oC




22 mV will give 68.75 oC
(ii)
State one change on the thermocouple thermometer such that it is more sensitive. 






  


     [1]

Have a thinner wire which brings about a higher p.d. for the same temperature change.………………………………………………...


…………………………………………………………………………..

5.
Electromagnetic spectrum is made up of several radiations. 
(a)
In the spaces below, fill in the radiations that form up the electromagnetic spectrum. 










     [2]

	Microwaves
	P
	Visible Light
	Q
	Gamma Ray




P is ___Infra Red ________


Q is ___Ultra-violet / X-ray 

(b)
State clearly the one use of radiations P and Q each. 



     [2]



Infra Red – Remote control / Intruder alarm/ infra red photography, heater


Ultra violet – Sunbeds, sterilization, forgery detection, fluorescence effect


X-ray – Medical/ dental inspection, check welds, treatment of cancer. 


………………………………………………………………………………... 



(c)
State one property of electromagnetic waves. 




     [1]


Travel the same speed of light in vacuum/ Obeys wave equation/ Can reflect 


or refract/ Are transverse waves. 
6
Fig. 6.1 shows light waves traveling from air towards the surface of a glass window. The speed of light in the glass is two-thirds of the speed of the light in air. 




(a)
Measure the angle of incidence. 






[1]


Angle of incidence = 60o
(b)
Calculate the angle of refraction. 






[2]


refractive index = 3/ 2 

sin 60 / sin R = 1.5 

R = 35.3o
(c)
Complete the diagram in Fig. 6.1 to show the passenger of the waves through the glass until it emerges from the other side of the window. 
[2]
7
A and B are metal spheres on insulated stands. 


They are connected to the terminals of a very sensitive ‘centre-zero’ meter, as shown in the Fig. 7 below. 










A positively charged rod is moved up towards A, causing the meter needle to give a steady deflection to the right. 


(a)
Explain why the meter needle moves.





     [2]

As the positively charged rod is moved towards A, it will bring about a separation of charges in sphere A [1] The electrons in sphere B will be transferred to sphere A by passing through the meter. The transfer of electrons brings about a movement of the meter. [1] ………………………………………………………………………………..


………………………………………………………………………………..


(b)
How would the meter needle have responded to the following:



(i)
holding the positively charged rod stationary, but closed at A;
     [1]

The meter needle will deflect even more than before. ………………………………………………………………………………..



………………………………………………………………………………...



(ii)
moving the positively charged rod away from A;                
               [1]

The meter needle will now deflect back to its centre position. ………………………………………………………………………………..



………………………………………………………………………………...



(iii)
moving a negatively charged rod up towards B?
                        [1]

The meter needle will deflect to the right as shown.  …………………………………………………………………..



………………………………………………………………………………...

8
In the circuit shown in Fig. 8, the resistance of the ammeters may be ignored. 








(a) Calculate the reading in ammeter A1 and A2 when the switch S is opened. [3]
Switch is opened, Ammeter A1, I1 = V/ R = 24 / 160
[1] 







=
0.15 A
[1]




Ammeter A2, I2 = 0.15 A (in series)  [1]
(b)
State, if any, the change in readings for the ammeters A1 and A2 when the switch S is closed. 








    [3]


Switch S is closed, total resistance = 1/ (1/R1 + 1/R2) + 120 







RT =  150 Ω

[1]





I1  = V / RT = 24 / 150 = 0.16 A  [1]





I2  = ¾ (0.16) = 0.12 A 

[1]

(c)
What is the potential difference across 40 Ω resistor when the switch is 
closed?










    [2]



Potential difference across 40 Ω  =  I R   [1]








= 0.12 x 40 =  4.8 V  [1]
Section B [ 20 marks ]

Answer TWO questions in this section. Write your answer in the space provided
9
(a)
A man running a 100 m race accelerates uniformly from rest for the first T 
seconds and reaches a velocity of 10 m/s. He maintains this velocity for the rest of the race. His time for the race is 12 s. 



(i)
Sketch a velocity time graph for the race. 



     [2]














Axis [1]












Graph [1]




(ii)
Calculate the time for T. 






     [2]




Distance = area under graph 

[1]



100  = ½ (12 + 12 – T) (10)



T =  4 s. 

[1]


(iii)
What is the man’s acceleration?





    [2]




a = (v – u ) / t 

[1]




=
(10 – 0 ) / 4 




=
2.5 m/s2
[1]
(iv)
Calculate the distance the man runs before he reaches its maximum speed. 









     [1]






Dist = area under graph 




=
½ (10) (4)




=
20 m 

[1]
(b)
Fig. 9.1 shows a skier sliding down from rest, from the starting platform, which is situated 140 m vertically above X.  He reaches a speed of 40 m/s at point C of the platform. The mass of the skier is 80 kg.













Fig. 9.1


(i) 
Calculate the kinetic energy of the skier at C



     [1]





KE = ½ mv2  





= ½ (80) (40)2





=
64 000 J 
[1]

(ii) 
Calculate the loss in potential energy when the skier slides down from 



A to C.









     [2]






Hence calculate the work done against friction. 







Loss in PE due to loss in height which is 90 m 



Loss in PE = mgh = (80) (10)(90)






=  72 000 J 

[1]



Work done against friction = 72 000 – 64 000








= 8 000 J 
[1]

10
(a)
Fig. 10.1 shows a coil wire wound round a soft iron core. 
















        [1]












   [1]















[2]


Complete the diagram to show the magnetization of the soft iron such that end X is North. 











     [1]


Indicate on the diagram, 

(i)     the direction of the flow of current. 




     [1]

(ii)
the way the compass needle will point in compass A and B. 
     [2]

(b) Fig. 10.2 shows a generator. 










The generator is rotating about its axle as shown. 
(i)
What is the magnetic pole of end X if the induced current is flowing in the direction ABCD as shown?




     [1]


End X : ____North_______ 

(ii)
State the Faraday’s law of electromagnetic induction. 

     [2]
The magnitude [1] of the induced emf is such that it is directly proportional to the rate of change [1] of magnetic flux linkage. 


………………………………………………………………………………...

………...………………………………………………………………………

……………………………………………………………………………...…
The generator was observed to produce the following output voltage as shown in Fig. 10.3 in solid lines. 
After a while the output voltage changes as shown in the dotted lines. 







List down three possible causes for the change




     [3]
The direction of rotation has changed leading to the output voltage experiencing a negative output initially. 


[1]
The rate of turning has reduced leading to the magnitude of the output voltage lower and having a higher period. 

[1]
There is lesser turns in the coil leading to a lower magniude.
[1]
……………………………………………………………………………...…
11.
(a)
Figure 11.1 shows how high voltage cables are used to transmit electrical 
energy from power stations to domestic users. The power station produces electricity at a voltage of 25 kV. Assume that Transformers A and B are ideal. The voltage in the high voltage cable is 300 kV, while the voltage supplied to the domestic users is 240 V.









(i)
Explain why high voltages are used to transmit electrical power.
   [1]



So as to reduce power loss due to the transmission over long dist.  [1]



…………………………………………………………………………..




…………………………………………………………………………..
(ii)
Calculate the turn ratios of transformer A and transformer B.
  [2]



Turn ratio of transformer A




Ns/ Np  = Vs / Vp  = 300 000 / 25 000 = 12

[1]



Turn ratio of transformer B




Ns/ Np  = Vs / Vp  = 240 / 300 000 = 8/ 10 000 = 1/1 250
[1] 
(iii)
If the current drawn in the domestic users is 13A. What is the power generated by the power station?





[2]



Power if ideal case is kept constant. 





P  = I V = 13 x 240 = 3120 W

[1]




Power at power station = 3120 W

[1]
11      (b)
Distinguish between transverse wave and longitudinal wave.
   
     [1]


Transverse waves travel at right angle to direction of vibration. 

Longitudinal waves travel at same direction as its vibration 
[1]

………………………………………………………………………………………

………………………………………………………………………………………

(c)
Figure 11.2 shows particle A in a medium that is in the path of a transverse wave, while Figure 11.3 shows particle B in a medium that is in the path of a longitudinal wave. Draw arrows on Figures 11.2 and 11.3 to show how particles A and B move.







     [1]










[1]





   (d)
A loudspeaker and a microphone are set facing each other 6.8 m apart. When the cone of the loudspeaker vibrates at a frequency of 200 Hz, there are exactly 4 complete waves in the air between the loudspeaker and the microphone.

(i)
Calculate the speed of sound as it travels in the air between the loudspeaker and microphone.






     [2]



Speed =  f λ
[1]




=
(200) x 6.8 / 4 




=
340 m/s
[1]
(ii)
Estimate the number of waves between the loudspeaker and microphone when the frequency is 2.00 kHz.



     [1]




v = fλ




340 = 2000 λ





λ  
= 0.17 m 




No. of waves = 6.8 / 0/17 = 40 waves 
[1]
                                    ~~~ END OF PAPER ~~~
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